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(54) ORGANIC TRANSISTOR AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a transistor having a large 
ON current and a large current ON/OFF ratio. 
SOLUTION: In the organic transistor for forming a channel region 
in an organic semiconductor layer 4 by controlling a gate voltage 
applied to a gate electrode 2 that is formed, via a gate insulating 
layer 3, into the organic semiconductor layer 4 having donor 
properties where source and drain electrodes 5 and 6 are formed 
separately, the organic semiconductor layer 4 comprises the 
complex of an introducing molecule having donor properties and an 
organic semiconductor material, and a mixture containing the 
organic semiconductor material, and comprises a second region 4- 
1 that is connected to the source electrode 5 and the channel 
region and a region 4-3 without containing the complex. 
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xim 5 Ac; k ^mif 6 wtrnt &wt\z.n 2 

#4-1, 4-2j9*Hto3ftT:fe0, £fcMl2W®JgU 
-1, 4-2ffll4m©M«T#lS8c*;ftTV>5. 
[0 0 6 8] 05l^1"h7Vi?^^H:, ggl&fifc 

«Ri±K**iNKWi4*J»j«S*iTV^. *rffi*@ 
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*ft«i©m«fc*||* LTMlUtnfljfclB 2 off* 4 - 

1. 4-2!WMt«SftT^5. «LT«M¥«[Wl4± 
MtlI2#»ldt3ftTna. 

[006 9] 06t*th7y^#li, £$1&BK 
*»*»ftJB4*»«$nT*J9, r©*r«¥*{W84 

1»tl4®2W®«4-l > 4-2#7&*$ftT*5 9, * 
fc*2««*4-l, 4-2tt«l©«j&|Cj:oT*Hi 
SftTV^S. £&K*ttWftV40ttfW2Oft|*4 

-1, 4-2i^«uT, *nwy-^ts«i5RotK 

V K W :/ Wf 6 « $ ftfc#«¥$#S 4 ±fctt, 
h*6lft®3SrtfrUTy- Haffi2i5Jg^$ixTV^ 

[0 0 7 0] 04~06f^-r h^y^^t, y— * 
>««6 y-b®ffi2i^\ y- 

hJ6^®3Sr3rLT^figLTfe5^ (y-^«ffi5fc5 
VM4 K W 6 *s & 4 £4- LTV* 

3»£-t>-s*f) » y-7.mei5, Kw^tiesw 
- h mtm 3 \,x%m*m#m * ivc v * & 

£fc*iV»TB 1 K*i" b9y?X* ifl***fifc«:LT 
V>5. 

[00 7 1] r»±5<eH4~H6K:*^--h7>^# 
(c*5V>Tt, ^-H6«i«r^LT»l*Siifc^— 

h b <n m it <r> V 7 > i?x 9 -$$m O b 7 V i?x 9 i L 

[00 7 2] *fc, 01, 04~06(C^-Ti;9ifeh7 

5o «*.«, ^K7^#ll^TTUV^b»flgl-J:o 
T/<yJ/^-5/a>JItr»*i-5wi:*#it.6ii«. * 

fc#«tWt LT^y ^ $ k» i^y, ry k-t** 
.yr=yv«©K^!*j*rfb*t*. MMlt^j: Lxt4 

[0 0 7 4] 

[0075] n&w 1 

*HiS0ljTI4, B2Kl*1-**«:*fflL, $e>lcy-^ 
HfiB*3 WKM vtWiJNH:^ y r 1 «r»j«r 5 1 
«fc Aft, %®*m#tt®t LT tftfy<y*-tr> 
Ir. »A^tLTT^-fe7**Ht©3!>*«:ffiv*Tei 
TO J; 5 ic LT»K h 7 >-y* ^ *f^SS Lfc„ 
[00 7 6] #7^SSlMi:4mmX5 0/imm- 
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ic, y-h««2 SiO£8s£u IS$ 

2 00nmcoy-hif6|£®3£^|£l.fc. rcD-7*-hte 
M 3 li*K/< 9 - = V ^ L 4 *»o fc. 
10 0 7 7] fcty- h£IM^±K^NMttm-? 

SMMSUfckOSrtfcfflU 10 6 Torr (1. 33 
X10- 3 Pa) (Z>U£<K S«jUE9 0t?It^ 10 

[00 7 8] # y t'=-/ur/i'=i— (r/w Ky y 

*A*jl£Lfci§&£W$iNI#Jl4±fc:*tf>'= I - h 

Ilt5rtt<l:ot^!J7ll;2mmX 1 mm©|P 
SBS^fflRttfc. 2(@OBiP|f|5lilmmroi22S:JRf(C5 
0//m(OWH«r*j"t N fflQ&K<D5 OjimX lmmO| 

*** h ms t -sh- -s i. o \m& l fc. 

10 0 7 9] lA^ft?*) 5 3 !)5S©7t h = h P ^ 20 
[0 0 8 0] y *^;*y SrfcfcHir-C, ffllnU<D%.\c& 

&i onmiiu *mwny—xmm5, 

(OSS) tt5 0 W nu ^-r*/HB (£U <Dffl«t<ojp$) 
111 mmfifei, 

[00 8 1] Wi£^®3K#7U?ffi so 

BK4r*i-«ffif^t(iKiR^5 2 e Vf+jfifcaaiJ$nfc. * 
UTV>5 3 ^^T-Sb^^-ir V 1 9 3X10 

^gas^^-feyi^H^tj 1 o-5<@iUTt*fc5rt^ 

[0082] 2 

[0083] nmmi tmmz^yf-tyfgn 



S i^>T y n n^ty y V^-^K^V ^-fe y l 
^^<? 2 x 1 0-»(Bt?fe5ri, £fcy-*«4ii: K 

-tryi^H^O 1 o- 5 tem5r tWiB**tfc. 

[0 0 8 4] 3?J60tJ3 

t-t-ft—' |4(Dv^7V y^-uv-h y = hP7^UV 

fc„ ^7 ^St 1 SffiC 4mmX50«mO= y^r^i 
^^/W-7^^^LTgf 1 0 amSlU ¥iSW 
©y-Hffi2iU. ro-7 , -M8fii2±fc, y- h 
ty&2*lg.O J; SK, S i OfcJBMfU J¥$ 2 0 0 nm 
<oy-hl&liJf 3£^/&l.fc. rcDy-h*&i|i:Jl3tt!RF 

[0 0 8 5] ^^y-h^a3±lc-iy U^Sr)KJf:2 

0 0 nm^LTW$¥£fc/f£ffr£Lfc„ ttH^D ^ 
Vtt*>e>*»C»#*BI«Lfc'b©*«ffiU 1 0 « To 
r r (1. 3 3 X 1 0- 3 P a) O^*, S^fflS 3 0 

[0086] y */i^*y Srtf-LT^v'ry y h 

y =. h n U^^I? 1 0 n m^<P Lfc 0 v>->T y 

y f- u y Y y =. h n yiv* V ^mO'*? — 2 mm X 

1 mrai!2fiT?i) , 1 mmCOiaSrJp^TlCS 0 w mOffl 
PBSr*Jt, ^W©5 OnmX lmmOWy- 

Vhy=-hn7/i'^-l'VI* ; f4t>^ ^no^/Pix^igfi 

[0 0 8 7] §lt^f, ^^/P-r^^^LT-^7; 
y^u-^hy^hn 7)\s*\sV*fem LfeSiJ^(0±^ 

s-i onmitu ^s^oy-^mis, Kwyfi 

(2mmX 1 mm) t Ltc 0 +ftt>*>Z.<DjliW?'** 
;Hlt5 0 ) iiii > ^-r^/MgttlmmTfoa. 

[0088] mmntmm^]) ^ym<o^-^ 
tvmmftftwmznitckzz. y-^ftigKTfc.fctf 

7^fuy h y- hoy/^uyjiflsco^Sr^-rm 

ffi&iwfcsr* 5 1 . 4evMifita«$^ ^oto^ 

^T/y^uyhy^hny/i-^-uv^Sc^y u-y 
i^ao 1 x 1 o- 3 {S-efc5r *fcy-**tt£ 
Ku-Tvmffiw^ffl^i^feits^y i^yi^5>itt«f 

:45x<y 1 0- 5 toSXTVbZ^ktmWZ 

titz 0 
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10 0 8 9] £Jfe0»j4 

^fcc&fcftt, H*«3i:IBI*fcLT»Blh7^^ 

^l^snxi o- 3 i-efc^ri, *tz.y-x 

S:Mltl^fh77;^nfh7e/7;^y^^ 

^flfcsP^ji isyift^v i o- 5 wm^ri: 
[0091] mmms 

«£ £ fete, *«6^frl^(c^2 O^ttSrl^^lc^ 
[0 0 9 2] ^7^Sftl»4mmX 1 0 0 jzmCD 

= y4r/ultr, ^;m^^uW lOnmlt 

u ^a«oy-hfitt2«:?gj5S:Lfc 0 rco-y- hmm 

2±K, ^->Sffi2Sr«5J:5^ SiO«*U 
*S 2 0 0 nm©y-h|(MM3fc#jSLfc. 
.HUM 3 fi»tc^^-^>-^L*^ofco so 
[00 9 3] ftlcy- Mfe«3±(C#^^W^T* 

<><D«:tefl!U 10' 6 Torr (1. 3 3 x l 0 3 P 
a) OX£<K &1»£9 0t;^#£fTofc 0 

U h^U- h±2 0 0X;V4tifmT~-/UirZ>- 4 o 
ifcJ:*), KJVl 2 nmO^S^V-^fW^ KU^T 
Vfiffi (2mmXlmm) S:JgfiRLfc e y-^tffii K 
vWffil* 1 mm(Oi2SrsptT^ 100ji mCOF^RI4r*5 
IftPl O0 W mXlmm^W-FiSi 

fttt 100/im, ^r^Mill l mm"T?<fc2> 0 
[0 0 9 4] ^*±vl©Tra-jS**H*#3fcfFffi 

^w^«t*©^Sr^tttffif^«l!Ri|5HBf*Sl e V#ifilc so 



v^-fevi^^i? 2 x i o-'it&sci, ifcy- 
^l^SO 1 o- 5 ««TT!** 

[0095] mmw6 

[0 0 9 6] HJSCTl iP«Hc^7^n^T-V«co^r 

5 a Wffl7? d ->r=y i ijf 3 o 4 x i o 
- 3 mx-h$z.k. *fcy-^«ffii: KMytewtfffl 

^S^t^i7 ? n 1^3 0 1 0- 5 ®£l 

[00 9 7] 7 

Wf-b LtT^t^-ttffif YyVfrHruJ- hy> 

r / # / * vsr^ tfc r b skfrnnmrn 3 1 mm 
[0098] mmwi bmmc7/uy 7 -^-9-^y 

WHET*** K i"f ^SHiSTOT^^ r 
f-^^x^Jf^-ctt, (7;P7r-^*W7i 
V) -7 1 h77^tnr b7->Ty 9^&&<D 

fc&**Hrw^w&$m& i . 5 e v#ifiicmaj$ 

ix, %<D<9kt\5i&g.fr<iT/vy7-^*-y- 1 T-*y*yf§iH 
UXQffi®fhmftZB&\.X\,^*r Yyy frXuy- Yy 

yi»fS!)2xio ) B-eJ)?,:t, *fcy-7-®n 
i K^>'«fiiro«t'ra^t5»tS7*7r-^= J irf-^ 

•>7 / * / v»7< ^ >»flfc#7*7 T .^r^^^-7 x 

[0 0 9 9] ^JiS0t|8 
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7-*y (3-^^ft7xy) frbtezmm*® 

ft®*!;:, ui/XuXzx.? . #y (3~^^rV^^y 

[0100] ^f-^^^ym^mmmimm^ 

4mmX 5 0 mn^y^Wli^^/^^^ 
^ITIII 0nm3£»U ¥3W<Dy-- hfffl 2 £JK 

[oioi] z<D?~h® t M2±\z, hmm2*m 

Kfflft (JSRM i§i&£AL3 

04 6) Sr^fc'Vn-hU *2/b7'l/-M2 0 0 < C 
0#fflj&$U J?£ 2 0 0 nm<Dy-h|fe|tJf 3£ 

[0 10 2] &{Z?-h&mm3±\Zl'is*ls*x.y • 

#y (3-^^rt//u^7aiv) (r/uKy^^ttSJ) 

(7)9 d d 7jvW^i££* tf :> h LTBSI? 2 0 0 n m 
O^^^«4^^Ufc 0 ^fcUv^u*^ • # 
y (3-^i/^ft7xy) fi^tf), ^ppj1>;ua^ 

TSifclBffi[®iillItTofcfc^^ffl^fco rcou-v^t^ 

[0 10 3] #y tf-A-T/i^-yu y 

» Atrial LfcSJKSr^W^^^lifc^tr^a- 

Ptt«r2flBH*fc 0 2i@(D9BPSBI±lmmCDiaSrWflc 

5 0 nmOlHHSNte*, |POTO50/fmXlmm© 

h mffi i -ai-a «t 5 \zm& Lit, 

[0104] 3 r>i(^)7t Y~h ] J fr®m*m PttfcW 

U^^^rL^./Jfy (3-— ^->/Wft7iy) -3 
******* Lfc. 

[0.105] >*;i^*^£fcfri*:T, WR«»0>*fc& 
^lOnmif U ¥S^V^m KW^tl 
(2 mm XI mm) £ Lfc 0 i" ftfr^ ^ 

[0106] %mmi hmmzunxux^y . tk y 

V) l^Ttt, L^sH^a? -#!J (3— 

-yn^KlR^SO. 5eVf+iStl. 3eVttiSfC& 
H£ixfc 0 toWJIIt^&u^^a? • #y (3 
— 4'>/W7xy) IrtSBT-m^ltt^ftSr^L 

T^53^^W^yt^a7'^y (3— * 



i/m7iy) i^y-^-^9 sx i o- 3 i-ej>5: 
• #il (3— *^ft7xy) Ji^-e 

y (3 -^^r^/U^^-^^V) l*/^~ S9 10' 5 
[0107] HJfctfJ 9 

jv^iry^y) £ % iA^t lt7^t^-tt<07 
5-^Cio«:«fflU mmYy>V*9*$kT<»Zo 

[0108] ^7^1SltiC4mmX 50/i m£>~ 

U #I^-MS2tlfc„ COy-h«H2± 
fc, y-hWf2«r*5J:5fc* SiO£^#UJ?2 
2 0 0nm©^H6«i3t»*U. r<D^-Mft 
mm 3 BW:/^-=y^tft^o fco 

20 [0109] hmmm3±\z.ui?*\s#a.y . 

#y (3-^i/;^t7xy) (TA'KJJ y^-tfcW 
an^/UA^^r^lf^n- h LXmm2 0 0 nm 

y (3-^^;l/ft7xy) f*^£u ^nn*/UA£ 

t*sa:®*SSilfi]fi : ofct(DSrfflv>fc 0 ccoi^^u^ 
^y • #y (3-^^f*7*y) W±4*lc^* — 

[0 110] ^^^^^^^LTCbo 4r^)?3 0 nm 
30 ^SrLfco Ceo iO/^ - ^li 2 mm X 1 mm^ 2 fit' 
lmmOi2£*RTU:5 0 jx m<E>f^R|£:fc3\ 

[Oili] §I#J^# N ^^y^^^Sr^tTCeoS:^ 
»Lfc»»o±*c:A*ri OnmSIU ^ig^coy-* 
ttttx KM^tft (2 mm XI mm) t Ltc Q -fftfr 

m~Cfc£> 0 

[0 1 1 2] $lfem tH|«:ui?t^a5 • /Ky 
40 (3 .*i/A>7*7*» m<0^&-T&fc*\>m$Lft% 

iiTo^^u^fx? • ^y (3-^i/;^7 X 

>-) S + tftt, U^U-^xLy • tffy (3-^dri/yU^ 
^-7^v) tCeo o«»«««M*»*Jc:fiHi-53K-' 
?P^»lR«f*0.5eVf*ifiK|iai*iXfc o ^OKlfX^fi 

^e>^^^^^7 • >Ky o-^^t7xy) 

lirtffi-eSffif^Ki^S:^ LTV>^ Ceo ^Wi/i; 
irv^^y -^y (3~^^f>>/u^^7^y) l^ey 
■7-S5 3xio- 3 i-Cfc5:i, *rt:y-*®<iiK 

so u^yaffi^^w^citeitsu^u^ay • *y (3 
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• 4*l*V^fc*»6>, ««f»»<6ftSr«dlLT^5Cio 
• zKU (3-^*vvl^;*7:n 

toii3] i o 

;fr7/M-o^7£ n^7~>u£ffl^x\ WT<£><fc5 10 
[0 114] 0^ISlSSl:4mmX 5 O^m^ 

fc, y-hmffi2^rffip J:5fc, SioatU *s 

[0 115] fttcy-h|UU3±l^^/i^^^tr^ 

nm^^LfCo ^^rf-x^ 7/U;t n -^7 ^ u >>T— ^ 20 
fc^y|j:2mmXlmm^2(IX'fe^ 1 mm© 

mX 1mm hfiffi ^ - fti" 5 i 5 fcjgfig L 

[0 1 16] ft^y-hlftlWRSftAtf^^^*^ 
*o-«7#ni/r = >K±|c x uv^u^y • #y 

/l^^ffcfc;* eV=i- h LTg|Jl2 0 0 nm<D#«¥ 
*#Ji4«:»j«Lfco ftfcU^l/^a? • #y (3- 

*SSillHlftofct>co*ffl^fCo :<Ol/W a 7'# 
y (3 **S/A^*7xy) BlWt4*^^-=^L 

[0 117] ^tr*7;^D-g7^Di/7 
(2mmX 1 mm) t Lfc Q ~f ftfr^r 0^(7)?--^ 

[0118] ni&mi t^i:u^i^¥a7 • tki; 40 

(3 — ^»ft7xy) Jl0^%-iEft*ftBflfca% 

ffilT^^tl/*a7'*!l (3 — ^^ft7x 

e Vf*ifftc«flJ<*ftfc 0 -tOKiRMft^feu^u^a. 

7-#y (3 — ^^u^^7^» irtS-ca^ib 

= •*!! (3 — ^i/A^4- so 



[0119] SJfeflii 1 

tr Kt-tto^tu^a? • #y 

[0 12 0] SlJfiWl tPlifcUv?tKa7 • #y 
!TO^t^a7'*y (3 -7^/1^* 7 m^) 

n*-cw\ u^u^a^-jpy (3-y^y^^7o: 

y) i h i^iWl^M(:gHt5^7P 
VWMWO. 5eV#ifi^iHBSftfc 0 *o»iR3** 

H^t^a7'« (3-^;Uf*7ii/) 1 

^-u^^^./Ky (3-7^/1^^7^:/) l^eyv- 

^ft7x» /■ t t , Tftt#-7D>RlR^Sftj||S 
WU^l/^a? ' ^y (3-^ft7xV) 

/Co 

[0121] HJ60S 1 2 

(3-t^W7xy) Srfllv^fcrfcSr*rt"tf, H 

[0 12 2] HJS091 £ra«teus**-i'**5 • #y 
(3-^f;^t7xy) Jla?TO-£at*ftntt£* 

aiToi/y*i/*a5..#y (3-t^>ft7x 
y) uv^u*^ • #y (3-^-^^.^ 

P^t^a7 • TKy (3-t^f;W7x^) 
l*/-?— 5x 1 0 -3 mxhzzb, ifcy-* 

#y (3-^^^/U^^7oi» S^-Cfi^-yp^R 
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[0123] gffiffl 1 3 

m*mmtnt lx Kt-t©^^^¥ a 7 • y 

[0 12 4] &|BM*fcU5>J*-U¥»5 • #y 

BT©^*^3-9 • (3-f>m7s>') 

H^^a7 • #y (3-7^*71^ © 

— ^ 0 5xio' 'fiffcsrt, *fcy-^«it K 
y) 1*;^-%*) i o- 5 fi^T-cfo5rt^?iK$ 20 

[0 12 5] HffiCTl 4 

m*mmtnt LX7?±y°*-&ny7-yycm 

[0 12 6] **^^07rtt-iE*^ft&%ffff 
J:0!KW>-mffiiST<0#«^ft:lf-ei±, Ceo — r 30 
4*y<nft*ft<&(BLm*l .2eVtfmz.mm£ti. * 

o- 3 ^-e*>5wt, tfcy-^igiKn'yitt©')' 
^§ o i o- 5 wtt*>5 r t twmztiit. 

[0127] 3Ufe#J 15 40 
H2K;*1-;fcrifc£$fflu 

fcfc*#, 3lltmtP1i(cbT»e&h7>'^**£fe 

[0128] JtttMi fcPMKmTOMoTO-iE 

«! K w >SffiBT©W«*iJMWI*-?tt, Ceo i7* 
t< f)V7 x n -fc y i Ottff^nHM^AKijBBai- Ceo 

2eVWiSKWBSixfc. so 



22 

*<0®i|x3a& *» bttttffttiftftSrHNl L T v > S r * ^ x 
yU7xoiry^^sc$o 1 9 4 x l 0 3 {@t?fc 

•5 C eo 1 * -mmffi&B&® ttffiWflff Sft&v^ id* 

^ft^cn lftfSD i o- 5 mukTT-hzzktmm 
swj 1 6 

~-*-*7 ! *y/\'*a-my*vi'T->$:, mA#*k 

lx Kt-tt©f h7^f^-^77i-uy-y7^y 

£<£fl!U &.T<D£?lzLXnmh7>i?**$:ft9!lV 
fc„ ^7^MlSBt4mmX100iimi5=y7/l' 
MS*, y^^^^LtfflOnmlfU ¥ 
aWoy-hfl^fcUfc. r©7*-hm«i2±^. 7* 
-h««2.*lS5«fc5lc, SiOJrifU J¥£200 
nmioy- h*6*tJf 3*^/81,*:,, £©?*-H&«i3 

[0 12 9] *^y-M6i^K3±lc:-.^c-y-7 f *7/^ 
n -«I7 * o i/T-y&mm 2 0 0 n mSSUg LT#«8¥- 
SWMMiffcjfcLfc. drf-7 ? *7/^D-^7^ 

ft-t-^h (*£#&«, h^- 

T $ v*igft? L/c: t ©Sr^f-x* 7/w^-n -^7^ n 
•>7=yf±i:^^ y-y^^^^UTEPSiJL, 

h7°u- h±i 8 o"C-ei o^wr^-^-f s^itci 
0> Kill 2 nmofiicy-^is, pwyfl 

(2mmx 1 mm) Sr^Ufc, y-^MiPWy 
SffililmmWiaSrSRTlCl 0 0/xm(DWR5**J#> ft 
MflW 1 0 OjimX 1 mmOWiiiy- hmiSi— ffe-f" 

00)iin, ^■-v^(SH:lmmTfo.5„ 
[0 13 0] ^Jf tr* 7^tn -i7 ^ a y7->l 

ffiBTfciO 1 KM ySSET©^=>ftr*7/utD- 

^7^0^ = ^®^-?^ (fh7yf^-^77x 
= Uy-^7 $ -/) - (^t7 ! *7/WtD-^7#D-> 

T-y) t&ft<om&*7fi1r®M®%iWm* l e v#ifi 

7^ n ->T-v«rt«iJ-e«ffir»Ki«H*:Sr^B8 UT^5f 
h 7 p« x/u-^7 7 x = uy VT 5 f-f 
•by >viru-<®7$xii/T=.y v a xio- 3 |B 

xhZ^t, $.itv-zW&k h'^^yWMo^m^z 
5^^-y-r * y>i<*v -&yf>u 'y7~ym^X\t. 

SrMU^5fh7>f/i'-^77x = i/yy75y 
Si^*t7* 7/PtP -»7^ n ->7-y 1 

SOio- 5 m&sTX-bSzbtfimztilz. 

[0131] nmmi 7 
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FET#tt£)ffii|£ 

nmm i-i6 v LfcjjRhjy^^FET* 

P*t${:HP4145B) "C-ttU^HS'J^ Lfc. MJfctt 
TFT«r8Jfc#X#H*l l l :, ICiBttU y--X«tt-K^ 



24 



x\ y-xmffi-y-Ms«iM(r8ovRWp^(OKw 





(MA) 


*7H«t («A) 


««*>• *7tt 


Sfl&ttl 


7 00 


0. 005 


1 x 1 0 s 


£M&«2 


7 00 


0. 005 


1x10* 




2 50 


0. 01 


1x10' 




2 50 


0. 01 


1 x 1 0 4 


mm 


3 50 


0. 003 


1 x 1 0 5 




8 0 


0.00 5 


1X10* 


S?8&fl7 


1 00 


0.00 5 


1 x 1 0 4 




120 


0. 005 


1 x 1 0 4 




1 1 0 


0. 005 


1 x 1 0 4 


SS86W10 


1 1 0 


0. 005 


1 XI O 4 


*ISW11 


7 0 


0. 005 


1x10' 


£Jffi0112 


70 


0. 005 


1 x 1 0 4 


gffift 13 


6 0 


0. 005 


1 xl O 4 
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